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Values of the gram-atomic volumes and enthalpies of atomization to the
monatomic ideal gas state for liquid elements at their melting points have
been collected to facilitate predictions of the behavior of mixed systems.
Estimated values are given for experimentally undetermined quantities.

Values of AHg for the atomization of elements at O K were taken from
the compilation of Brewer.l Heat contents and heats of fusion from various
sources were used to derive the enthalpies of atomization of the liquid

elements at their melting points. The appropriate relation is

Aﬂém = AHY - (HTm*HO)solid - MM+ (HTm_HO)monatomic ideal gas’
where AHf is the heat of fusion at the normal melting point. Where noted,
the triple point or boiling point has been used rather than the melting point.
Volumes have been estimated as explained in the Appendix. Volumes of
solids at room temperature caléulated from metallic radii were multiplied by
factors derived from analogous elements to take into account thermal expansion

: 2
and phase changes. Solid volumes used as references are from Donohue.




1

Experimental determination of the volumes of actinides beyond Bk are
absent or subject to great uncertainty. The crystallographic data for
Cf3, which has been used to predict divalency for Cf and Es3’h has been
shown to be that of a compound rathér than Cf metal.5 In accordance with
Brewerl the metals Cf, Es, Fm, and Lr have been treated as trivalent, and
Md and No as divalent. Melting points, heats of fusion, and volumes have
been accordingly estimated after the pattern of divalent and trivalent
lanthanides.

In Table I, melting points are referred to the 1968 International
Practical Temperature Scale. Values are given for Aﬂgd, the enthalpy of
atomization to the monatomic ideal gas in the electronic ground state, and
for AH%al, the enthalpy of atomizatioh to the gas in the valence state with
the same electromic configuration as in the liquid state. The procedures

for the calculation of AHgal can be found in Reference 1.
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Aggendix

Metheds of estimation of experimentally undetermined quantities, or
guantities not already estimated in the references, are explained in this

appendix. Metallic radii are from Zachariasen.27

Ac - The volume was calculated using Zachariasen's preferred metallic
radius. The multiplication factor to account for thermal expansion

and phase change was 1.04, in analogy with lLa.

Am - Zachariasen's radius for the hexagonal phase was used. The multi-
plication factor was 1.05, in analogy with Sm and Gd. The heat

content values of Gd6 were used in the absence of data for Am.

At - The volume was obtained by extrapolation of values for elements of

the same group.

Bk -~ The volume was estimated as for Am, using a multiplication factor of

1.07 derived from Tb. Heat content values for Tb were used.

Cf - The metallic radii of the hexagonal phases of Am and Bk were linearly
extrapolated for the elements beyond Bk in ﬁheir fn_ldsp configura~
tions. The radius of Gd is slightly higher than would be predicted
from the other fn—ldsp lanthanides. The radius of Cm is corres—
pondingly higher than those of Am and Bk, and has not been used in
the extrapolation. The multiplication factor for Cf was 1.09,
derived from Dy. The observed melting point of 1173 K3 was probably

not Cf metal.h Heat content values of Dy were used.

Cm - The volume was estimated as for Am, with a multiplication factor of

1.05, derived from Gd. Heat content values of G4  were used.

., 2 R 2
Dy - The volume was estimated from values for the solid, thermal expansion,

and phase change.29

Er - The volume was estimated as for Dy.

Es - The volume was estimated as for Cf, with a multiplication factor derived

from Ho of 1.12. Heat content values of Gd6 were used.

cont'qd.
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éﬁgﬁ, contd.

Eu

Fm

Fr

Gd
Ho

Ly

Lu

Md

No

Np

Pa

Po

Ra

Rn-

The volume was estimated as for Dy.

The volume was estimated as for Cf, with a multiplication factor

derived from Er of 1.14. Heat content values of Gd6 were used.

The volume was estimated as for Ac, with a multiplication factor

derived from Cs of 1.02.
The volume was estimated as for Dy.
The volume was estimated as for Dy.

The volume was estimated as for Cf, with a multiplication factor

derived from Lu of 1.10. Heat content values of Tm§ were used.
The volume was estimated as for Dy.

The trivalent metallic radius was estimated as for Cf, and 0.238 K,
derived from the excess radii of divalent Eu and Yb over the tri-
valent lanthanides, was added to predict the divalent radii. The

multiplication factor derived from Yb was 1.11. Heat content values

of Yb6 were used.
The volume and heat content values were estimated as for Md.

Volume estimated from volume of solid at 600 K and multiplication
factor of 1.08.

The volume was estimated as for Ac, with a multiplication factor of

1.1 derived from U.

The volume was estimated as for Dy. The effect of phase change was

estimated.

The volume was estimated by extrapolation of the values for elements
of the same group.
The volume was estimated as for Ac, with a multiplication factor of

1.09 derived from Ba.

The volume was estimated by extrapolation based on trends in the

neighboring groups.

cont'd.




App., contd.

Sc

Sm

Tb

Tc

The volume was
estimated.
The volume was

The volume was

The volume was

same ‘period.
The volume was

The volume was

estimated.

estimated

estimated
estimated

estimated

estimated

estimated

as

as

as

as

as

for Dy. The effect of phase change was

for Dy.
for Dy.

interpolation among elements of the

for Dy.

for Dy. The effect of phase change was
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cont'd.
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